Autophosphorylation of glyceraldehydephosphate dehydrogenase and phosphorylation of protein from skeletal muscle microsomes.
Glyceraldehydephosphate dehydrogenase purified from rabbit skeletal muscle is auto-phosphorylated with MgATP. Half-maximal phosphorylation is achieved around 0.3 mM. The phosphorylation is Ca2+ independent. The phosphoenzyme complex is labile in alkaline conditions and stable in moderately acid media. The complex is readily hydrolyzed by 0.1 M neutral hydroxylamine, indicating the complex formed is a high-energy acyl phosphate. The phosphorylation is reduced by nicotinamide adenine dinucleotides, reduced form (NADH), glyceraldehyde 3-phosphate, and nicotinamide adenine dinucleotide (NAD+). The enzyme is also dephosphorylated by these metabolites although to a lesser extent by NAD+. Calsequestrin isolated from rabbit skeletal muscle inhibits the phosphorylation of the enzyme. The phosphoenzyme behaves as a kinase catalyzing the phosphorylation of proteins of Mr 80 000 and 72 000 found in the skeletal muscle terminal cisternae/triad preparation. This reaction is enhanced by NADH. The phosphate found in the protein substrate has been shown to be the same phosphate initially involved in the phosphorylation of glyceraldehydephosphate dehydrogenase.